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The present invention relates generally t sealing discs
for container closures and, more particularly, to a sealing disc
which provides good sealing properties and does not nest or inter-
lock with like sealing discs when stacked in conventional assembly
machines,

Heretofore, a great variety of sealing discs have been
proposed for use in container closures such as crown caps, screw
caps, and the like. More recently, there has been a growing use
of sealingdisce made of plaétic, such as polyethylene, and many
different structural configurations have been proposed for the
plastic discs. In genegal, these various structures have included
a plurality of protruding circular beads for various purposes, such
as t o provide sealing surfaces which fit against the lip of the
container to be sealed.

However, because of such protruding beads, many of the
previously proposed seals have not been capable of use in conven-
tional assembling machines which place the sealing discs in the
container closures. For example, in the high-speed assembling
machines for placing sealing diécs in crown caps, the protruding

-

beads cause the seals to nest together or interlock when stacked

. i{n the seal feed tubes. Also, as the gseals are ejected from the

feed tubes in such machines, the beads of the seals being ejected
often catch with the protruding beads of the adjacent seal,
resulting in tearing, jamming, or the ejection of a plurality of
seals.

It is, therefore, the main oyjec: of the present inven-
tion to provide an improved seal structure which eliminates the
problems of nesting, Lnteriocking, and catching,

It 18 an ther object £ the invention t providé such a
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seal which has protruding circular beads,
‘ It is a further object of the invention to provide such
a seal which is made of a plastic material.

Other aims and advantages of the invention will be
apparent from the following description and appended claims,

In the drawings:

Figure 1 18 a cross-sectional view of a preferred embodi-
qenc of the inventive closure seal;

Figure 2 is a plan view of the seal of Figure 1;

Figure 3 is an enlarged crosé-seccional view taken on
line 3-3 in Figure 2;

Figure 4 is an enlarged cross-sectional view taken om
line 4=4 in Figure 2;

Figure 5 is a series of cross-sectional views of several
different embodiments of the inventive seal;

Figure 6 is a series of plan views of several different
embodiments of the inventive seal; and

Figure 7 is a cross-sectional elevation view of the neck
or mouth of a bottle, a crown closure, and.Che seal of Figure 1,
the closurc and seal being shown as set on the bottle, but not
secured thereto.

As uged herein, the terms "axis" and "radius" refer to
the axis and radius of the thin cylinder defined by the outer ex-
tremities of the sealing disc, The term "thickness" refers to
dimensions in the axial direction, and the term "width" refers to
dimensions in the radial direction.

In accordance with the present invention, there is pro-
vided a closure seal for a container closure adapted for use on

an open-mouth container having a sealing surface surrounding the
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orifice of the container mouth, the closure seal comprising a
plastic disc having at least two circular beads protruding chefe-
from; and a plurality £ transverse ribs extending between each
pair of adjacent beads so that the closure seal will stack ver-
tically with like closure seals and slide thereover without inter-
locking. .

By providing transverse ribs between the protruding
beads, the present invention provides an improved closure seal
which achieves good sealing and yet will stack vertically with
like closure seals and slide thereover without interlocking. Any
number of protruding beads may be provided at any desired locations
on the sealing disc, as long as.a plurality of transverse ribs are
provided between each pair of protruding beads., At least a pore-
tion of each rib should be at least as thick as the thicker of
the beads which it extends between, although this thickness need
not be maintained for the full tramsverse length of the rib.

These transverse ribs prevent the protruding beads on adjacent
seals from overlapping each other (in the axial directioﬁ) in

the grooves or valleys between the beads, thus preventing the seals

from nesting or interlocking with each other when they are stacked

vertically and from catching in each other as they are ejected
from the vertical stack. In most cases, it is preferred to have
the transverse ribs extend continuously from the radially inner-
most bead to the periphery of the seal.

The inventive closure seal may be made from any

suitable plastic material, 89ch as polyethylene or polyvinyl
chloride. 'The material should be resilient so that it maintains

an effective seal between the container and the container closure

as they are displaced relative to each other, such as during
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shipping or handling shocks, temperature changes, and the 1like.

The resiliency of the plastic material enables the seal t com-
pensate for imperfections in the container sealing surface and
also for the difference in the coefficients of thermal expansion
of the container and closure materials, such as glass and steel
in the case of crowned bottles. It is important to maintain an
effective seal between the container and the container closure
to preserve the contents of the container, especially in cases
where the contents are packaged under increased or reduced
pressures. It is usually preferred to use a material with a low
gas permeability so as to prevent the passage of gases, such as
oxygen or carbon dioxide, into or out of the container to be
scaled. The secal material should also be substantially tasteless
and odorless; polyechylené, which normally does not contain
plasticizers, is particularly good in this regard.

The overall diameter of the closure seal is preferably
about cqual to or slightly less than the inside diameter of the
closure so that it can be ecasily inscrted into the closure.
However, in some cases it is desirabie to have ﬁhe diameter of the
seal elighcly greater than the inside diameter of the closure so
that the seal is frictionally retained within the closure.

The protruding beads on the inventive closure seal
may vary widely in number, location, shape, and dimensions, The
beadé may be located either over the container orifice or to
engage various portions of the container sealing surface. Also,
one of the beads may be located on the periphery of the disc,

It is preferred that at lcast one scaling bad cngege the upper-
m st portion of the container sealing surface in order to achieve

the most effective sealing when the closure is pressed downwardly
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nto the container. Alterratively, however, the sealing beads
may be located so0 as t engage either the immer or outer flank

of the container sealing surface. When a plurality of sealing
beads are employed, they may engage the container sealing surface
at any or all of these points, and it is preferred that the beads
be concentric. When one or more beads are located over the comn-
tainer orifice, they may be used to press the central portion of
the seal downwardly into the mouth of the container, thus increas-
ing the sealing action of the seal on that portion of the container
sealing surface immediately ajdacent to the mouth orifice. Beads
located over the container orifice may also be made thicker than’
the outer sealing beads to further insure against nesting of the
sedls, .

The cross sectional shape and dimensions of the pro-

truding beads may vary widely. The preferred cross sectional

Ashape for the sealing beads, i.e., the beads that are positiomed

to engage the container sealing surface, is trapezoidal with the

shorter of the two parallel sides of the trapezoid being at the

outer extremity of the bead. This_shape provides a relatively

small sealing surface on the extremity of the bead to concentrate
the sealing force and to facilitate compression and deformation
of the bead, and yet the wide base formed by the longer parallel
side of the trapezoid prevents transverse bending of the bead.
The f£lat sealing surface in this configuration also provides
further protection against interlocking of the seals and provi&es
an optimum sealing surface which prevents overstressing of the
sea;ing area,

However, other cross sectional shapes, such as tri-

angular, rectangular, semicircular, semielliptical, and the like,
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may also be used. The dimensions of the sealing beads must be such
as t provid a g od seal and depend largely n the particular
application of the seal, i.e., the type of container and container
closure being used. In cases where a plurality of sealing beads
are employed, it is not necessary that all beads have the same
shape or dimensions.

Although the term "bead" as used herein refers to pro-
jections on one or both sides of the plastic disc, it is generally
preferred to have symmetrical arrangements of beads on the two
sides of the dise. In other words, the seal is preferably sub-
stantially symmetrical about a plané through the middle of the
disc and perpendicular to its axis. This symmetry makes both
sides of the seal useable and oBvia:es the sorting that would be
necessary in the stacking of non-symmetrical seals.

The invention will be described in more detail by
referring to the drawings:

Figure 7 is a cross-sectional elevation view of a pre-

" ferred closure seal 10 for a short-skirt crown cap 12 adapted for

use on an open-mouth bottle 14 haviné a sealing surface 16 surround-
ing the orifice of the mouth. The crown cap 12 comprises a top
portion 24 having an outer diameter of 1.083 inches and a tapered
flucea skirt portion 26 (height of about 0.228 inch). The sealing
surface 16 of the bottle 14 comprises a substantially flat upper-
most portion 18, an inmer flank 20, and an ocuter flank 22,

The closure seal 10 is shown more clearly in the plan
view of Figure 2 and thé cross-sectional views of Figures 1 and 3.
The seal 10 comprises a polyethylene disc having a relatively thin
circular central po:tion 30, three relatively thick concentric

circular beads 32, 33, and 34 encircling the central portion 30,
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and six radial ribs 36 extending between the three protruding
beads 32, 33, and 34. The overall diameter of the closure seal
10 is 1.050 inches, which is the same as the inside diameter of
the top portion 26 of the crown cap. The central portion 30 of
the seal 10 is 0.017 inch in thickness and 0.734 inch in diameter.
Although the central portion 30 as shown is solid, it may be
apertured if desired.

Each of the three circular beads 32, 33, and 34 pro-
trudes about 0.008 inch beyond the surface of the central portion
30. The outermost bead 34 has a rectangular cross sectional shape
(width of 0.026 inch) and is located on the periphery of the disc;
this bead functions mainly as a supporting member to increase the
rigidity of the seal and to facilitate ejection of the seal from
the feed tube in the assembly machine. The two inner beads 32
and 33 act as sealing becads and are positioned to engage the flat
uppermost extremity 18 of the container sealing surface. The
cross scctional shape of these sealing beads is trapezoidal with
the shorter of the two parallel sides of the trapezoid forming
a narrow flat sealing surface 40,” The sealing surface 40 is
0.015 inch wide,. the base of the trapezpid is 0.030 inch wide,
and the distance between the two beads 32 and 33 is 0.008 inch,
as measured at the bases thereof. The sides of the beads 32 and
33 (the non-parallel sides of the trapezoid) are symmetrical and
form angles of about 45° with the horizontal plane of the disc.

The membrane-like area 38 between the beads 33 and 34
forms a flex-ring which provides the outer portion of the seal
with flexibility and facilitates the pressing of the bead 34 down

nto the sl ping outer surface of the bottle lip.

As shown most clearly in Figure 2, the six radial ribs
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. 36 extend between both pairs of adjacent protruding beads, i.e.,

between beads 32 and 33 and between beads 33 and 34. The ribs

36 are the same thickness as the beads 32, 33, and 34 and are
about 0.010 inch wide at their outer extremities (see Figuxe 4).
The ribs 36 provide a plurality of radial or transverse tracks
which prevent the protruding beads of one closure seal from
dropping down into the grooves or valleys between the beads of an
adjacent closure seal stacked therewith or sliding thereover,
thereby preventing interlocking or catching of the two seals.

The sealing effect of the closure seal 10 is obtained by
deformation of the sealing beads 32 and 33 against the bottle
sealing surface 16 as the crown cap 12 is crimped down over the
bottle 14. The sealing beads are deformed during the crowning
operation and become aligned with the contour of the sealing sur=-
face 16, As mentioned abave,.che seal should be made of a
resilient material so that it is able to compensate for defects
or variations in the surface of the bottle or cap, and also for
variations of the pressure of the cap 12 against the bottle 14
due to changes in temperature and pressure,

The present invention is applicable to a wide variety
of seal structures, The minimum requirement with respect to the
protruding beads is that there be at least two concentric circular
beads, If there is only one protruding bead, the interlocking
problem is not usually encountered. It is preferred to have at
least one bead engaging the container sealing surface in order to
achieve a good seal, The minimum requirement with respect to
the transverse ribs is that there be a plurality of ribs between
each pair of adjacent beads and that at least a portion of each

rib be at least as thick as the thicker of the beads which it
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connects. The number of ribs required depends somewhat on the

_particular structural configuration empl yed, but at least three

equally spaced ribs are required for most seals.

Several different embodiments of the present invention
as applied to various seal designs are shown in Figures 5a through
5d. In Figure 5a, two sealing beads 50 and 52 of equal thickness
are comnected by ribs 54 of the same thickness as the beads.
Aichough there is no protruding bead on the periphery of this seal,
the ribs 54 are still preferably extended to the periphery of the
seal, Figure 5b shows a seal which is the same as that of Figure
5a except that the ribs 56 are tapered between the outermost bead
50 and the periphery of the seal. In Figure 5¢, two sealing
beads 58 and 60 of different thickness are connected by tribs 62
which taper downwardly from the higher bead 60 to the lower bead -
58 to the periphery of the disc., This embodiment shows that while
at least a portion of each transverse rib must be at least as
thick as the thicker of the beads which it extends between, the
maximum thickness need not be maintained for the full radial
lengtﬁ of the rib. The seal in Figure 5d is the same as that in
Figure 5a with the addition of a bead 64 located in the center of
the disc over the comtainer orifice, and ribs 66 tapering down=-
wardly from the bead 64 to the sealing bead 52, The bead 64 is
both wider and thicker than the sealing beads 50 and 52 to further
insuie against nesting or interlocking. Also, as the top portion
of the closure presses downwardly on the bead 64, it presses the
center portion of the seal dowm into the container mouth, thereby
increasing the pressure of cbé seal against the inner portion of
th ¢ ntainer lip.

In Figures 1-J, the transverse ribs have been shcua oaly
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as extending along straight radial paths. However, it will be
apparent that cther rib patterns or paths may be used to connect
adjacent beads. Several modified rib patterms for a seal having
one sealing bead 70 and one peripheral bead 72 are shown in the
plan views of Figures 6a through 6d, In Figure 6a, the ribs 74
are curved; in Figure 6D, they form a series of triangles with
the beads; in Figure 6c, they follow an oscillatory pattern; and
in Figure 6d, the ribs are in the form of a series of cixrcles.
Numerous other modified patterns will be readily apparent.

The seals of this invention may be inserted into crown
caps or other container closures by the conventional assembling
machines. Also, the seals may be retained in the closures by any

of the conventional methods, such as by the use of suitable ad-

' hesives, by frictional comtact between the skirt of the closure

and the seal periphery, or by snapping the seal over protrusions
in the skirt of the closure. The inventive seals can be formed
by any of the conventional methods used to produce plastic
articles, such as injection molding, compression molding, casting,
slush molding, cold forming, hot punéh forming, and the like.
While various specific forms of the presenmt invention
have been described in detail herein, it will be apparent that
the same are susceptible of numerous modifications within the
scope of the invention. For example, although the invention has
been described with particular reference to closure seals for use
in crown caps, this invention is equally abplicable to seals for
use in other container closures, such as screw caps. Of course,
the dimensions of the seal will vary with the particular type of

¢l sure and container employed.
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WHAT 1S CLAIED IS:

—pa—

1. A closure seal for a container closure adapted for
use on a container having an open mouth and a sealing surface
surrounding the orifice of said mouth, said closure seal come-
Prising a plastic disc having: at least two concentric circular
beads spaced apart and protrudgng from voth sides of said disc;
and at least three equally spaced transverse ribs connecting
each pair of adjacent protruding beads, each of said transverse
ribs having at least a portion thereof at least as thick as
the thicker oi the beads which it connects, so that 'said closure
scal will stack vertically with like closure seals and slide

thereover without interlociing.

2. A closurc scal for a container closure adapted
for use on a container having an open wouth and a sealing sur-
face surrounding the orifice of said mouth; said closure seal
comprising a plastic disc'having: at least two concentric cir-
cular beads spaced apart and inwardly from the outer periphery
of said disec and protruding from both sides of said disc; a
marginal rim on the outer periphery of said disc having a thick-
ness at least as the thicker of said eircular obeads; and at
least three equally spaced transverse ribs connecting each pair
of adjacent protruding beads and said marginal rim, each of said
transverse ribs having at least a portion thereof at least as
thick as the thicker of the beads and rim which it connects, so
that said closure seal will stack vertically with like closure

seals and slide thereover without interlocking.
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